A heart is described pathologically in which the aorta emerged from the right ventricle and was not related to the ventricular septal defect, while the pulmonary trunk emerged from both ventricles, but mostly the right, and was related to the ventricular septal defect. This Taussig-Bing arrangement of vessels was coupled with the presence of the aortic orifice to the left and the pulmonic orifice to the right, which is an inverted position. The anatomic concept of inversion is an abnormality in position from the standpoint of laterality. A careful study of the conal regions of the left and right ventricles showed that those regions were not inverted. Therefore, this represents a case of Taussig-Bing complex with exclusively truncal inversion, which is unique. This may be explained on the basis of opposite metameric contribution to the development of the truncus.
SUMMARY
A heart is described pathologically in which the aorta emerged from the right ventricle and was not related to the ventricular septal defect, while the pulmonary trunk emerged from both ventricles, but mostly the right, and was related to the ventricular septal defect. This Taussig-Bing arrangement of vessels was coupled with the presence of the aortic orifice to the left and the pulmonic orifice to the right, which is an inverted position. The anatomic concept of inversion is an abnormality in position from the standpoint of laterality. A careful study of the conal regions of the left and right ventricles showed that those regions were not inverted. Therefore, this represents a case of Taussig-Bing complex with exclusively truncal inversion, which is unique. This may be explained on the basis of opposite metameric contribution to the development of the truncus.
Additional Indexing Words:
Congenital heart disease Transposition of the great vessels Truncus Double-outlet right ventricle W E HAVE RECENTLY studied a heart with biventricular origin of the pulmonary trunk, in which the aorta arose from the left side of the right ventricle anterior to the pulmonary trunk, which arose from the right side of the right ventricle posteriorly. The heart was in levocardia ( Figure 1 Diagramimatic sketch of the anterior viewl of the iniopened heart made fromti the opened heart. SVCsupjerior venia ecav; P = =ptlmonary tr-uttk; and A= aorta.
moved with an end-to-end anastomosis, and the patent ductus arteriosus was also resected. The patient did well initially, btut succumbed on the second postoperative day.
Pathological Exainination
Aside from the findings in the heart, the pathological diagnosis was marked pulmonary atelectasis (bilateral). The viscera were all in normal position.
Heart
Estimation of chamber size and muscle mass of chambers was made by the method of Lev and associates.' The heart was enlarged and weighed 59 g (normal, about 28 g). The baseapex axis pointed toward the left and down. The apex was formed by both ventricles. Txvo arterial trunks emerged from the base: a large ptulmonary trunk was situated posteriorly and to the right, and a smaller aorta anteriorly and to the left ( fig. 1 ). The relationiships of the atria, inlets of the ventricles, and coni were normal.
The right atrium was niormal in size and its wall was of normal thickness. This chamber received the superior and inferior venae cavae and coronary sinus in a normal manner; the eustachian and thebesian valves were normal. The limbus was well formed, although small in extent, and the foramen ovale was obliquely patent, measuring 0.1 to 0.2 cm in greatest dimension. The endocardium of this chamber 
DIiseussion
Hearts with l)iventricular orijin of the pulmonoary trunk wvith origin of the aorta fromii the right ventricle, with or vithout pulmonaomry steniosis, have recently been studied by one of us.4' A concept of xvhat we call the Taussigl3ing spectrum of hearts (or douille-outlet right ventricle of the Taussig-Bing type) vas thereby developed. It xvas suggested that the Tanssig-Bing heart be considered an ianatoml-ic entity, in which the aorta arises from the right ventricle and is not related to the dlefect. while the puliimonary trunk arises fromii the right or 1)oth ventricles and is related to the defect. In addition1, there is a distinct Imluscenlature of the conal region of the right ventricle, in which a septal band group proceeds to the l)ase of the pulmonary trunk and connects to the first parietal band which separates the aorta from the pulmonary trunk. A second parietal l)and proceeds downward from the aorta and is related to the anterolateral leaflet of the tricuspid. Accordingly Taussig-Bing lhearts xvere classified as (1) right ventricular without overriding pulmonary trunk, (2) right ventricular with overriding pulmonary trunk, (3) intermnediate, and (4) left ventricular.
In our case the pulmonary trunk overrides the defect but emerges mostly from the right ventricle xvhile the aorta emerges exclusively from the right ventricle away from the defect. The aorta and pulmonary trunk arise from positions in the right ventricle opposite in laterality to those in the usual Taussig-Bing heart as described. This is accompanied by a change in the conus of the right ventricle, where the septal band is related to the aorta and the second parietal band is related to the pulmonary trunk. The first parietal band however continues to separate the aorta and pulmonary trunk.
Despite the alteration in muscular architecture of the conus of the right ventricle, we consider this to be related to other hearts with biventricular origin of the pulmonary trunk, with the aorta emerging from the right ventricle. We consider the alteration in musculature as being related to the alteration in laterality of the aorta and the pulmonary trunk. This alteration in laterality of the vessels, together with the anterior descending coronary artery coming off the right aortic sinus of Valsalva, is the anatomic hallmark of inversion of the truncal, trunco-conal or bulboventricular regions. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] Inversion, anatomically, may be considered to be a disturbance in laterality pursuant to a certain axis. This axis is the longitudinal axis of the body when the arterial trunks are considered, and the longitudinal axis of the heart when the atria and ventricles are considered. right-sided chamber. Therefore we judge the conus not to be inverted.
A Taussig-Bing heart, as above defined, with trunco-conal inversion should have the pulmonary trunk straddling the interventricular septum, while the aorta emerges completely from the left-sided ventricle over a septal and parietal band; hence it would be similar to a corrected transposition. The aortic annulus, of course, would be anterior and to the left of the pulmonary annulus. This anatomic arrangement would not be physiologically the same as Taussig-Bing heart without inversion, or in our interpretation of the Taussig-Bing heart with truncal inversion, in both of which the aorta is in the line of systemic venous blood.
This anatomic concept of inversion may be expanded into a pathogenetic one, as Spitzer7 has done. We may be dealing with a reverse contribution of metameres as may occur in any one segment during the formation of the original single heart tube from its two-sided anlage.2 This inverse contribution of metameres in our case is assumed to occur only in the aortic bulb (truncal) area. The sino-atrial and ventriculobulbar contributions are presumed to be normal in this view, and the bulboventricular loop is normally formed. In this respect it may be recalled that the "aortic bulb" (truncus) is a distinct structure separate from the bulbus cordis.28 Together with the reverse metameric formation of the truncus is the unknown cause of transposition leading to biventricular origin of the pulmonary trunk, with the aorta emerging from the right ventricle.
Conclusion
A case is presented with biventricular origin of the pulmonary trunk, and origin of the aorta from the right ventricle, with truncal inversion. The aorta emerged from the right ventricle unrelated to a ventricular septal defect while the pulmonary trunk overrode the septum over a defect, but emerged mostly from the right ventricle. Altered septal and parietal bands were found in the right-sided ventricle. The aorta and pulmonary trunk were inverted, while the atria and the sinuses of the ventricles were not inverted. Evidence is presented toward the concept that the conus was not inverted.
